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Hydrograph Return Period Recap

Hydraflow Hydrographs by Intelisolve v9.23

Hyd. | Hydrograph Inflow Peak OQuiflow {cfs) Hydrograph
No. fype Hyd(s} descripiion
{origin) 1-Yr 2-Yr 3-Yr 5-Yr 10-Yr 25-Yr 50-Yr 100-Yr

1 SCS Runoff e B 2.320 - — | ——- - 9.846 | Pre Development

2 Reservair 1 i 0.000 ———— -——— e B —— 0.000 Pre Development Pondin

3 SCS Runoff | ~——- [ - 0.536 ——-nn- e - —— | - 2.275 | Carson Pond S

4 Reservoir 3 ——- 0.000 el B e B 0.000 | South Ponding

5 SCS Runoff | —----- - 0.505 - emer s e et 1.344 | Carson Inlet 1

6 SCS Runoff i Bt 0505 | e | e —- | - 1.344 | Carson Inlet 2

7 SCS Runoff Rl I 0.543 [ - | - ——mmmne -mmmmem -mmmnee 1.443 | Carson Iniet 3

8 SCS Runoff e - 0.374 e e ——mnmee - - 0.995 | Carsonlinlet9

9 SCS Runoft -mmmmen e 0.561 e el IRt e —-memmn 1.493 | Carson Inlet &

10 | SCS Runoff | -—---- R e e 0.995 | Carsoninlet6

11 | SCS Runott e b 0337 | —— 1] | e ] | e 0.896 | Carson Inlet7

12 | SCS Runoff el I 0226 | - | e e | e [ e 0.597 | Carsoninlet8

Proj. file: Rough Pond Size 8-15-08.gpw

Tuesday, Sep 2, 2008




Hydrograph Summary Report

2

Hydraflow Hydrographs by [ntelisolve v9.23

Hyd. | Hydrograph Peak Time | Timeto Hyd. Inflow Maximum Total Hydrograph
No. type flow interval peak volume hyd(s) elevation strge used description
(origin) {cis) {min) {min) (cuft) (ft) (cuft)

1 SCS Runoff 9.848 1 597 42 551 - e - Pre Development

2 Reservoir 0.060 1 nfa 0 1 100.58 42,551 Pre Development Pondin

3 SCS Runoii 2.275 1 597 9,833 e e Carson Pond S

4 Reservair 0.000 1 nfa 0 3 100.67 9,833 South Ponding

5 SCS Runoft 1.344 1 596 6,329 e - Carson Injet 1

B SCS Runoff 1.344 1 596 6,329 R - Carson Injet 2

7 SCS Runoff 1.443 1 596 5,797 - | Carson Inlet 3

8 3CS Runoff 0.995 1 596 4,688 e e Carson Inlet 9

9 S¢S Runaoff 1.493 1 596 7,032 St SRS e Carson [nlet 5

10 | SCS Runoff 0.995 H 596 4,688 mem e Carson nlet 6

11 | SCS Runoff 0.896 1 596 4,219 Sl B e Carson inlet 7

12 | SCS Runoff 0.597 1 596 2,813 —--- o —————- Carson inlet 8

Rough Pond Size 8-15-08.gpw

Return Period: 100 Year

Tuesday, Sep 2, 2008




Hydrograph Report

Hydraflow Hydrographs by Intelisoive v9.23 Tuesday, Sep 2, 2003

Hyd. No. 1

Pre Development

Hydrograph type = SCS Runoff Peak discharge = 9.846 cfs

Storm frequency = 100 yrs Time to peak = 597 min

Time interval = 1 min Hyd. volume = 42,551 cuft

Drainage area = 2.380 ac Curve number = 85

Basin Slope = 00% Hydraulic length = 0ft

Tc method = USER Time of conc. (T¢) = 6.00 min

Total precip. = 6.50in Distribution = Type |

Storm duration = 24 hrs Shape factor = 484

Pre Development

Q (cfs) Hyd. No. 1 -- 100 Year Q {cfs)

10.00 10.00
8.00 8.00
6.00 6.00
4.00 + 4.00
2.00 2.00
0.00 0.00

0 120 240 360 480 600 720 840 960 1080 1200 1320 1440 1560
Time (min)

e Hyd No. 1



Hydrograph Report

Hydrailow Hydrographs by Intelisclve v9.23

Hyd. No. 2
Pre Development Pondin

Tuesday, Sep 2, 2008

Hydrograph type = Reservoir Peak discharge =

Storm frequency = 100 yrs Time to peak =

Time interval = 1 min Hyd. volume =

Inflow hyd. No. = 1 - Pre Development Max. Elevation =

Reservoirname = Pre Development Max. Storage = 42,551 cuft

Storage Indication method used.

Pre Development Pondin

Q {cfs) Hyd. No. 2 -- 100 Year Q {cls)

10.00 10.00
8.00 8.00
6.00 6.00
4.00 4.00
2.00 2.00
0.00 - 0.00

0 120 240 360 480 600 720 840 960 1080 1200 60
Time (min)

emeeeee Hyd No. 1 IITITIE Total storage used = 42,551 cuft
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Pond Report S

Hydraflow Hydrographs by Intelisolve v9.23 . Tuesday, Sep 2, 2008

Pond No. 21 - Pre Development
Pond Data

Contours - User-defined contour areas. Conic method used for volume calculation. Begining Elevation = 100.00

Stage / Storage Table
Stage (ft) Elevation (ft} Contour area {sqft) [ner. Starage (cuft) Total storage (cuft)

0.00 100.00 71,027 1] 0

1.00 101.66 75,043 73,018 73,018
Culvert / Orifice Structures Weir Structures

[A] [B] [C] [PriRsr] [A] B} [C] {D]

Rise (in) = 0.00 0.00 0.00 0.00 Crest Len {ft) = (.00 0.00 0.00 0.00
Span (in) = (.00 0.00 0.00 0.00 Crest El. (ft) = 0.00 0.00 0.00 0.60
No. Barrels =0 0 0 0 Weir Coefl. = 0.00 0.00 0.60 0.00
Invert El. (ft) = 0.00 0.00 0.00 0.00 Weir Type = - - - -
Length (ft) = 0.00 0.00 0.c0 0.00 Multi-Stage = No No No No
Slope (%) = 0.00 0.00 0.00 nfa
N-Value = 000 .000 000 n/a
Orifice Coeff. = (.00 0.00 0.00 0.00 Exfil.(in/hr) = 0.000 (by Wet area)
Multi-Stage = nfa No No No TW Elev. (ft) = .00

Note: Culvert/Qrifice cutflows are anatyzed under inlet (ic) and cutlet (oc) control, Waeir risers checked for orilice conditions {ic) and submergence (s},

Stage / Storage / Discharge Table

| Stage Storage Elevation Clv A ClvB CivC PriRsr WrA WrB wrcC WrD Exfii User Total
‘ ft cuft ft cfs cfs cfs cfs cis cfs cfs cfs cfs cfs cfs
: 0.00 0 1060.00 - -- s o i - - - - - 0.000
‘ 0.10 7,302 100.10 0.000
0.20 14,604 100.20 0.000
: 0.30 21,906 100.30 - -— 0.000
0.40 29,207 100.40 - - — 0.000
: 0.50 36,509 100.50 - 0.000
0.60 43,811 100.60 - 0.000
? 0.70 51,113 - i00.70 — 0.000
0.80 58,415 100.80 — 0.000
0.90 65,717 100,90 — ©.000

1.00 73,018 101.00 0.000




Hydrograph Report

Hydrafiow Hydrographs by Infelisoive v9.23

Hyd. No. 3
Carson Pond S

Tuesday, Sep 2, 2008

Hydrograph type = SCS Runoff Peak discharge = 2.275cfs

Storm frequency = 100 yrs Time to peak = 597 min

Time interval =1 min Hyd. volume = 9,833 cuft

Drainage area = 0.550 ac Curve number = 85

Basin Slope = 0.0% Hydrauliclength = 0ft

Tc method = USER Time of conc. (Tc) = 6.00 min

Total precip. = 6.50in Distribution = Type |

Storm duration = 24 hrs Shape factor = 484

Carson Pond S

Q (cfs) Hyd. No. 3 -- 100 Year Q (cfs)
3.00 3.00
2.00 2.00
1.00 1.00
0.00 0.00

0 120 240 360 480 600 720 840 960 1080 1200 1320 1440 1560
Time {min)

e Hyd No. 3



Hydrograph Report

Hydrafiow Hydrographs by Intelisclve v9.23

Hyd. No. 4
South Ponding

Hydrograph type = Reservoir Peak discharge =
Storm frequency = 100 yrs Time 1o peak =
Time interval = 1 min Hyd. volume =
Inflow hyd. No. = 3- Carson Pond S Max. Elevation =
Reservoirname = South Pond Max. Storage =

Tuesday, Sep 2, 2008

0.000 cfs

n/a

0 cuft

100.67 ft
9,833 cuft

Storage Indication method used.

South Ponding

Q (cfs) Hyd. No. 4 — 100 Year Q (cfs)
3.00 3.00
2.00 2.00
1.00 1.00
0.00 - 0.00

0 120 240 360 480 600 720 840 960 1080 1200 1320 1440 1560
Time (min)

==amn Hyd NO. 4 e 1y No. 3 LITIITEN Total storage used = 9,833 cuft



Pond Report

8

Hydraflow Hydrographs by Intelisolve v9.23 Tuesday, Sep 2, 2608

Pond No. 20 - South Pond
Pond Data

Contours - User-defined contour areas. Conic method used for volume calcutation. Begining Elevation = 100.00 ft

Stage / Storage Table
Stage (it) Elevation {it) Contour area (sqft) incr. Storage (cuft) Total storage (cuft)

0.00 100.00 14,773 0 0

1.00 101.00 14,773 14,772 14,772
Culvert / Orifice Structures Weir Structures

[A] [B] IC] [PrfRst] [A] [B] [C] [D]

Rise {in) = 0.00 0.00 0.00 0.00 Crest Len (ft) = 0,00 0.00 0.00 0.00
Span (in) = 0.00 0.00 0.00 0.00 Crest El. (ft) = 0.00 0.00 0.00 0.00
No. Barrels =0 0 0 0 Weir Coeff. = 0.00 0.00 0.00 0.00
Invert El. {ft) = 0,00 0.00 .00 0.00 Weir Type = - - - -
Length {ft} = 0.00 0.00 0.00 0.00 Multi-Stage = No Na No No
Slope (%) = 0.00 0.00 0.00 n/a
N-Value = .000 .000 000 n/a
Orifice Coeff. = 0.00 0.00 0.00 0.00 Exfil.{in/hr) = 0.000 (by Wet area)
Multi-Stage = n/a Ne No No TW Elev. (ff) = 0.00

Note: Culvert/Orifice oulflows are analyzed under iniet {ic) and outiet (oc) contral. Weir risers checked for orifice conditions {ic) and submergence {s).

Stage / Storage / Discharge Table

Stage Storage Elevation Clv A CivB CiveC PrfRsr WrA WrB wWrC WrD Exfil

ft cuft ft cis cfs cfs cfs cfs cfs cfs cis cfs
0.00 0 100.00
0.10 1,477 100.10
0.20 2,954 100.20
0.30 4,431 100.30 T
0.40 5,809 100.40 - —_—
0.50 7,388 100.50
0.60 8,863 100.50 -
0.70 10,340 100.70
0.80 11,817 100.80 .
0.90 13,294 100.80
1.00 14,772 101.00

User
cfs

Total
cfs

0.000
0.000
0.000
0.000
0.000
0.000
0.000




Hydrograph Report

Hydraflow Hydrographs by Intelisolve v9.23

Tuesday, Sep 2, 2008

Hyd. No. 5
Carson Inlet 1
Hydrograph type = SCS Runoff Peak discharge = 1.344 cfs
Storm frequency = 100 yrs Time to peak = 596 min
Time interval = 1 min Hyd. volume = 6,329 cuft
Drainage area = 0.270 ac Curve number = 98
Basin Slope = 0.0 % Hydraulic length = 0 ft
Tc method = USER Time of conc. {T¢) = 6.00 min
Total precip. = 6.50in Distribution = Type |
Storm duration = 24 hrs Shape factor = 484
Carson Inlet 1
Q (cfs) Hyd. No. 5 -- 100 Year Q (cfs)
2.00 2.00
1.00 1.00
0.00 0.00
0 1200 240 360 480 600 720 840 960 1080 1200 1320 1440 1560
Time (min)

= Hyd No. 5




Hydrograph Report

10

Hydraflow Hydrographs by Intelisolve v8.23

Hyd. No. 6
Carson Inlet 2

Tuesday, Sep 2, 2008

Hydrograph type = SCS Runoff Peak discharge = 1.344 cfs
Storm frequency = 100 yrs Time to peak = 596 min
Time interval = 1 min Hyd. volume = 6,329 cuft
Drainage area = 0.270 ac Curve number = 98
Basin Slope = 0.0% Hydrauliclength = O ft
T¢ method = USER Time of conc. (T¢) = 6.00 min
Total precip. = 6.50 in Distribution = Typel
Storm duration = 24 hrs Shape factor = 484
Carson Inlet 2
Q {cfs) Hyd. No. 6 -- 100 Year Q (cfs)
2.00 2.00
1.00 1.00
T \
0.00 0.00
0 120 240 360 480 600 720 840 960 1080 1200 1320 1440 1560
Time {min)

mmmmer () NO. 6




Hydrograph Report

11

Hydraflow Hydrographs by intelisolve v8.23

Hyd. No. 7
Carson Inlet 3

Tuesday, Sep 2, 2008

Hydrograph type = SCS Runoff Peak discharge = 1.443 cfs
Storm frequency = 100 yrs Time to peak = 596 min
Time interval = 1 min Hyd. volume = 6,797 cuft
Drainage area = 0.290 ac Curve number = 98
Basin Slope = 0.0% Hydrauliclength = 0ft
Tc method = USER Time of conc. (Tc) = 6.00 min
Total precip. = 6.50in Distribution = Typel
Storm duration = 24 hrs Shape factor = 484
Carson Inlet 3
Q(cfs) Hyd. No. 7 - 100 Year Q (cfs)
2.00 2.00
|
1.00 1.00
0.00 0.00
0 120 240 360 480 600 720 840 960 1080 1200 1320 1440 1560
Time (min)

=== Hyd No. 7
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Hydrograph Report

Hydraflow Hydrographs by Intelisclve v9.23 Tuesday, Sep 2, 2008

Hyd. No. 8

Carson Inlet 9

Hydrograph type = SCS Runoff Peak discharge = 0.995 cfs

Storm frequency = 100 yrs Time to peak = 596 min

Time interval = 1 min Hyd. volume = 4,688 cuft

Drainage area = 0.200 ac Curve number = 98

Basin Slope = 0.0 % Hydraulic length = O ft

Tc method = USER Time of conc. (T¢) = 6.00 min

Total precip. = 6.50in Distribution = Typel

Storm duration = 24 hrs Shape factor = 484

Carson Inlet 9

Q (cfs) Hyd. No. 8 -- 100 Year Q (cfs)
1.00 1.00
0.90 0.90
0.80 0.80
0.70 0.70
0.60 0.60
0.50 0.50
0.40 T 0.40
0.30 0.30
0.20 \\ . : : 0.20
0.10 /j o] ' . - 0.10
0.00 0.00

0 120 240 360 480 600 720 840 960 1080 1200 1320 1440 1560
Time {(min})

e Hyd NoO. 8



Hydrograph Report

13

Hydraflow Hydrographs by intelisolve v9.23

Tuesday, Sep 2, 2008

Hyd. No. 9
Carson Inlet 5
Hydrograph type = SCS Runoff Peak discharge = 1.493 cfs
Storm frequency = 100 yrs Time to peak = 596 min
Time interval = 1 min Hyd. volume = 7,032 cuft
Drainage area = 0.300 ac Curve number = 98
Basin Slope =00% Hydraulic length = Oft
Tc method = USER Time of conc. (Tc) = 6.00 min
Total precip. = 6.50in Distribution = Type |
Storm duration = 24 hrs Shape factor = 484
Carson Inlet 5

Q (cfs) Hyd. No. 9 -- 100 Year Q (cfs)

2.00 2.00

1.00 1.00

] / &
/ \Nh\""""%"
0.00 == 0.00
0 120 360 480 600 720 840 960 1440 1560
Time (min)

s [yt NO, O



Hydrograph Report
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Hydraflow Hydrographs by Intelisolve v9.23

Tuesday, Sep 2, 2008

Hyd. No. 10

Carson Inlet 6

Hydrograph type = SCS Runoff Peak discharge = 0.995 cfs

Storm frequency = 100 yrs Time to peak = 596 min

Time interval = 1 min Hyd. volume = 4 688 cuft

Drainage area = 0.200 ac Curve number = 98

Basin Slope = 0.0% Hydraulic length = 0 ft

Tc method = USER Time of conc. (Tc) = 6.00 min

Total precip. = 6.50 in Distribution = Type |

Storm duration = 24 hrs Shape factor = 484

Carson Inlet 6

Q (cfs) Hyd. No. 10 - 100 Year Q (cts)
1.00 1.00
0.90 0.90
0.80 0.80
0.70 0.70
0.60 0.60
0.50 0.50
0.40 0.40
0.30 0.30
0.20 \ 0.20
0.10 // N 0.10
0.00 0.00

0 120 240 360 480 600 720 840 960 1080 1200 1320 1440 1560
Time {min)

e Hyd NO. 10



Hydrograph Report

15

Hydraflow Hydrographs by Intelisolve v8.23 Tuesday, Sep 2, 2008

Hyd. No. 11

Carson Inlet 7

Hydrograph type = SCS Runoff Peak discharge = 0.896 cfs

Storm frequency = 100 yrs Time to peak = 596 min

Time interval = 1 min Hyd. volume = 4,219 cuft

Drainage area = 0.180 ac Curve number = 98

Basin Slope = 0.0% Hydraulic length = Oft

Tc method = USER Time of conc. (T¢) = 6.00 min

Total precip. = 6.50in Distribution = Type |

Storm duration = 24 hrs Shape factor = 484

Carson Inlet 7

Q (cfs) " Hyd. No. 11 - 100 Year Q {cfs)
1.00 1.00
0.90 0.90
0.80 0.80
0.70 0.70
0.60 0.60
0.50 0.50
0.40 0.40
0.30 0.30
0.20 0.20
0.10 ) 0.10

P
a.s—"m/ B
0.00 0.00
0 120 240 360 480 600 720 840 960 1080 1200 1320 1440 1560
Time (min)

smamemen Hyd No. 11



Hydrograph Report

16

Hydraftow Hydrographs by Intelisolve v9.23

Tuesday, Sep 2, 2008

Hyd. No. 12

Carson Inlet 8

Hydrograph type = SCS Runoff Peak discharge = 0.597 cfs

Storm frequency = 100 yrs Time to peak = 596 min

Time interval = 1 min Hyd. volume = 2,813 cuft

Drainage area = 0.120 ac Curve number = 98

Basin Slope = 0.0% Hydrauliclength = 0ft

Te method = USER Time of conc. (Tc) = 6.00 min

Total precip. = 6.501In Distribution = Typel

Storm duration = 24 hrs Shape factor = 484

Carson Inlet 8

Q (cfs) Hyd. No. 12 — 100 Year Q (cfs)
1.00 1.00
0.90 0.90
0.80 0.80
0.70 0.70
0.60 0.60
0.50 0.50
0.40 0.40
0.30 0.30
0.20 0.20
0.10 4 \\ 0.10
0.00 0.00

0 120 240 360 480 600 720 840 960 1080 1200 1320 1440 1560
Time {min)

s Hyr() NO, 12



Hydraflow Rainfall Report
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Hydraflow Hydrographs by Intelisolve v9.23

Tuesday, Sep 2, 2008

Return Intensity-Duration-Frequency Equation Coefficients (FHA)
Period
(Yrs) D {N/A)
t 0.0000 0.0600 0.0000 | e
2 36.2224 9.9000 0.8674
3 0.0000 0.0000 o.0000 | e
5 44,3354 8.9000 08357 | e
10 56.0411 9.2000 08499 | -
25 69.6855 9.5000 0.8556
50 717732 9.6000 0.8524
100 86.2993 9.4600 0.8529
File name: Bowie Cocrdinates July 2008 customIDF.IDF
Intensity = B / (Tc + D)AE
Return Intensity Values (in‘hr)
Pericd
(¥rs) 5 min 10 15 20 25 30 35 40 45 50 55 60

1 0.00 0.60 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.06 0.00 0.00
2 3.48 2.71 2.23 1.90 1.66 1.48 1.34 1.22 1,12 1.04 0.97 0.91
3 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 .00
5 4.92 3.80 3.13 2.67 2.33 208 1.88 1.72 1.58 1.47 1.37 1.29
10 5.88 4.55 3.74 319 2.78 2.48 2.24 2.04 1.88 1.75 1.63 1.53
25 7.07 5.49 4.51 3.85 3.37 3.00 2.71 2.47 2.28 211 1.97 1.85
50 7.91 6.16 5.07 4.33 3.79 3.38 3.05 279 2.57 239 2.23 2.09
100 8.87 6.88 5.66 4.83 422 3.76 3.40 3.10 2.86 2.65 2.47 2.32

Te = time in minutes. Values may exceed 69.

Precip. file name: Carson 24 hr 100 yr rain.pcp

Rainfall Precipitation Table (in)

Storm

Distribution 1-yr 2-yr 3y 5-yr 10-yr 25-yr 50'-yr 100-yr
SCS 24-hour 0.00 2.50 6.0 G.00 0.00 o.eo - .00 6.50
SGCS 6-Hr 0.00 0.00 0.00 0.00 0.00 0.00 | 0.00 3.30 -
Huff-1st 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Huff-2nd 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Huff-3rd 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Huff-4th 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Huff-Indy 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Custom 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
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Appendix A
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